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TRAFFIC FLOW DATA COLLECTION AGENTS 

BACKGROUND 

[0001] Modern navigational systems have become a popular option in new 
automobiles. In such systems, a driver or a passenger inputs a desired destination. 
A sensor, such as a global positioning system (GPS) sensor, then determines the 
location of the automobile. A navigation system processor uses the driver input and 
the sensor output to compute a route from the location to the destination. The route 
is typically the most direct route available using freeways. 

[0002] A storage device, such as a compact disk, a DVD, a hard drive, a non- 
volatile semiconductor memory or other equivalent storage mechanism typically 
provides a map of many available routes to the navigation system. The storage 
mechanism may be updated every few months, or every few years to account for 
new roads being built, road closures and other changes due to construction. 
However no mechanism is provided to easily determine short term changes that 
occur in days, hours or even minutes. Such changes that may include accidents, 
traffic jams or roadwork can easily make a particular route more or less desirable. 

[0003] Thus an improved navigation system that takes into account real time 
data is needed. 

SUMMARY 

[0004] A navigation system that incorporates continuously updated data into 
designing a driving route is described. The navigation system receives destination 
information from a driver. The navigational system also includes a sensor to 
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determine the location of the vehicle. A receiver receives updated traffic information, 
the updated traffic information and uses the updated traffic information to generate a 
preferred route. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Figure 1 is an overview of the network to provide real time traffic data to 
a navigation system. 

[0006] Figure 2 is a flowchart that describes operation of the network. 

[0007] Figure 3 is a flowchart that describes operation of the Navigation 
system. 

[0008] Figure 4 is a schematic illustrating the components of the navigation 
system. 

DETAILED DESCRIPTION 

[0009] A navigation system that takes into account real time traffic conditions 
is described. As used herein, "real time" means that the data is updated frequently 
enough to take into account traffic accidents, and rush hour slowing, thus the data is 
not necessarily updated immediately or even continuously. The navigation system 
uses information collected from a plurality of data collectors, typically other "informer" 
vehicles traveling on roads. A processing point summarizes data from the informer 
vehicles and distributes the data to a navigation system in a receiver vehicle. The 
navigation system then uses the traffic data to identify a quickest route from a current 
position to a destination position. 

[0010] Figure 1 shows one system to collect speed data. In figure 1 , a plurality 
of informer vehicles 104, 108, 112 are located around a city 116. The location of 
each informer vehicle may be determined using a GPS system. Each vehicle 
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communicates its location and speed to a central processing point 120 (or station). 
Although throughout the specification, a central processing point is described as the 
receiving point for signals from informer vehicles, and also as the processor of 
information, an alternate embodiment uses direct communication between the 
informer vehicles and the receiving vehicle 144. When direct communication is used 
between the informer vehicles 104, 108, 112 and the receiving vehicle, much of the 
electronics that will be described in central processing point 120 is incorporated into 
receiving vehicle 144. 

[0011] In one embodiment, a speed sensing system that is also coupled to a 
speedometer determines the informer vehicle speed. In an alternate embodiment, 
processors at the processing point determine the informer vehicle speed by tracking 
the informer vehicle using a periodic stream of informer vehicle locations. From the 
vehicle's changing position, the speed of the vehicle may be computed. 

[0012] In one embodiment, receiving vehicle 144 also serves as an informing 
vehicle. Using a GPS system integral to a navigation system to provide traffic 
information allows the Navigation system GPS system to have dual uses. First, the 
GPS navigation system determines current vehicle location during navigation. 
Secondly, the GPS system provides transmission data that identifies the current 
location of the vehicle and directly or indirectly provides speed data. Although use of 
the navigation system GPS for informing vehicles is not required, using the 
navigation system GPS for the dual purpose reduces costs. 

[0013] After the data is received at processing point 120, a processing system 
124 sorts through the data and determines the speed of vehicles at various points 
along each route 128, 132, 136. One method of computing the maximum speed at 
points along each route involves selecting the fastest moving vehicle within a 
predetermined distance of a point. Selecting the fastest vehicle avoids data which 
may result from slow drivers, traffic lights, and other aberrations in the data. In areas 
with special lanes such as toll lanes and carpool lanes which allow movement faster 
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than the general flow of traffic; the system may take a median speed or a speed of 
the 25 th percentile vehicle (the 25 th fastest vehicle out of 100 vehicles) or another 
preselected cut off point. 

[0014] A transmitter 140 transmits the data needed to determine the maximum 
speed of vehicles on each route to receiving vehicle 144. In one embodiment, the 
route speeds may be determined at processing point 120 prior to transmission. In a 
second embodiment, the navigation system in receiving vehicle 144 determines the 
route speed using raw data received from transmitter 140. 

[0015] Receiving vehicle 144 includes a navigation system 148 that receives 
the transmitted real time data. A receiving vehicle battery 150 or generator powers a 
navigation system 148. Navigation system 148 combines the real time transmitted 
data with possible routes retrieved from a memory 152. Memory 152 stores the 
possible routes or "map" of the general geographic area. Memory 152 is typically a 
hard drive, DVD or CD drive, ROM or other equivalent media for storing large 
amounts of data. 

[0016] Navigation system 148 includes a processor 151 that selects possible 
routes from memory and combines the selected routes with real time data indicating 
the speed at various points on the selected routes. Using the data, the processor 
computes a fastest route between a current location 152 and a desired destination 
point 156. As used herein "fastest route" is not necessarily the absolute fastest route, 
but instead is the preferred route and relatively the quickest route given limitations set 
by the driver and the system programmers. Such driver limitations may include but is 
not limited to: favoring or avoiding freeways, taking or avoiding car pool lanes, and 
other such instructions. Receiving vehicle 144 provides the selected route as an 
option to a driver. The driver may then pick either the fastest route or one of the 
alternate selected routes. 

[0017] Figure 2 is a flow chart that shows operation of the overall system. In 

block 204 an informing vehicle determines its position at time x. Determination of 
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position may be done by a variety of techniques, but the simplest technique is via a 
GPS system that uses a series of satellite transmissions to compute the informing 
vehicle position at time x. In block 208, a transmitter transmits the informing vehicle 
position at time x to the processing station. 

[0018] In block 212, the informing vehicle determines when to transmit a 
second position. When the second transmission is needed, the informing vehicle 
transmits the second position data and in some embodiments, the informing vehicle 
speed in block 216. During the time interval T between transmission of first position 
data and second position data, the vehicle should travel a sufficient distance such 
that inaccuracies of a GPS system (typically 10 feet) are not significant. The time 
interval T between transmissions should also be long enough that the amount of 
transmissions received by the processing station is not overwhelming. However, the 
time interval between transmissions should not be so long that many miles are 
traveled before a second transmission. Long time intervals between transmissions 
may render an average speed meaningless in determining the speed of the informing 
vehicle at a point 

[0019] When informing vehicle is traveling at high speeds, more frequent 
transmissions of data may be desirable. Thus in one method of determining when a 
transmission should occur, the informing vehicle may adjust the frequency of 
transmissions to match the distance covered. Adjusting the frequency of 
transmission according to the distance traveled avoids overloading the central 
processing point with multiple transmissions from a parked, idling or stopped 
informing vehicle. In one embodiment, the informing vehicle computes the distance 
covered and transmits the data to the processing system 124. 

[0020] In an alternate embodiment of determining when a transmission should 
occur, the central processing point periodically prompt the incoming vehicle for new 
position data in a polling arrangement. Using processing point requests helps 
prevent overload of the processing point. However, such a system also relies on two 
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way communications. Thus, informing vehicle would have to be designed to receive 
the prompt signals. 

[0021] When the informing vehicle does not compute the speed or distance 
traveled, either the central processing point or the receiving vehicle processes raw 
data to determine the informing vehicle's vehicle speed. In the illustrated 
embodiment, the central processing point determines the informing vehicle speed in 
block 220. The data is added to an updated real time database in block 224. 

[0022] The central processing point processes the database data to determine 
approximate route speeds. Statistical measures including but not limited to 
computing mean speed or median speed, may be used to determine the real time 
route speed. In block 228, central processing point uses known parameters to adjust 
the computed real time route speed. For example, adjustments may be made after 
determining which cars are in a carpool lane and which cars not in the carpool lane. 
On side streets, measures may also be applied to eliminate cars that are idling. 
Typically, such tweaking may be done by eliminating data that deviates from a 
substantial average. 

[0023] In block 232, the processing point determines a statistical average or 
median speed at each point accounting for all relevant data. This average or median 
speed is stored in a database for transfer to a receiving car when a receiving car 
requests data for the corresponding route. 

[0024] Figure 3 is a flowchart that illustrates navigation system operation. In 
block 304, a GPS system determines a current location of the navigation system. In 
block 308, a driver inputs a desired destination. The driver input may be received via 
keyboard, voice input, touchpad, or other methods known to those of skill in the art. 

[0025] In block 312, the navigation system computes a plurality of routes from 
the current location to the desired destination. The plurality of routes may include 
various driver selectable instructions, including instructions to favor or avoid 
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freeways, to select a shortest route or a fastest route, to use or avoid tolls, to use or 
avoid carpool lanes, etc. 

[0026] In block 316 to block 336, the navigation system integrates real time 
information into the route computation. In block 316, the navigation system prompts 
the central processing point for information on vehicle speeds along the routes 
between the current location and the destination. In block 320, the navigation system 
receives the requested data from the central processing point. The received data 
may include statistical computations of vehicle speeds along various points in the 
route between the current location and the destination. Alternately, the transmission 
may include primarily raw data forwarded from the informing vehicles, or a 
summarized or compressed version of the raw data. 

[0027] After receiving or determining the approximate speeds along each 
route, the navigation system computes, in block 324, the time to the destination using 
each route. Multiplying the distance traveled along each route with the speed of 
informing vehicles along each route generates a good estimate of travel time. More 
sophisticated systems may use large quantities of data to compute the speed along 
the route at periodic points, such as taking speeds at periodic distances, such as 
every hundred feet, and integrating the information over the relevant distances. 

[0028] The navigation system communicates the fastest computed route to the 
driver in block 328. The driver may elect to accept the route, to reject the route or to 
accept only portions of the route in block 332. If the driver decides in block 334 to 
make changes to the route, the navigation system receives the additional input from 
the driver in block 336 and computes a new route using the limitations imposed by 
the driver. When the driver accepts the route in block 334, the navigation system 
instructs the driver on how to proceed along the selected route. 

[0029] Traffic conditions however are not static. The fastest computed route 
may not remain the fastest computed route while the vehicle is en-route to the 
destination. Accidents that occur while traveling along the selected route may result 
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in substantial slowing along the selected route. Thus even after the receiving vehicle 
has started proceeding along the route, the navigation system continues to 
periodically request and/or receive real time traffic data from the central processing 
point in block 340. The navigation system also continues to compute the fastest 
route to the destination from the changing current position. If a faster route appears, 
possibly due to a slow down along the current route or a clearing along a previously 
clogged route, the navigation system may offer the driver the option of adjusting the 
route to take advantage of the faster route. 

[0030] Figure 4 is an image of a typical navigation system that integrates the 
received real time data with navigational software to determine a fastest route. The 
navigation system of Figure 4 is also configured to serve as a data collection system 
in an informing car that provides real time traffic data to the central processing point. 

[0031] In Figure 4, a power supply 404 powers navigation system 400. Power 
supply 404 may be an automobile battery or an automobile generator. Navigation 
system 400 also includes a GPS system 408 for determining the current location of 
the vehicle 412 from a plurality of satellites. 

[0032] An input device 416 such as a touchpad, keyboard or speech 
recognition system is integrated into the navigation system. Input device 416 
receives destination information from a driver. Processor 420 uses current 
destination from the GPS system 408 and destination information from input device 
416 along with map data stored on a storage device 424 to compute potential routes. 

[0033] A transmitter and receiver 428 including an antenna 432, 
communicates with a central processing point to request real time traffic information 
along specific routes. In an alternate embodiment, no request is made. Instead 
receiver 428 receives a continuous broadcast of all real time traffic data related to a 
large geographic area and filters the data to obtain relevant data. The technique of 
communication and/or broadcast may vary, but typically involves a Federal 
Communication Commission approved technique. The communication by transmitter 
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and receiver 428 may be synchronous or asynchronous. In one embodiment, 
communications utilize a cellular network used for cellular telephone 
communications. In another embodiment, a broadcast similar to a radio broadcast is. 
used. In areas with available wireless internet access, such as wi-fi "hotspots", the 
vehicle may communicate with the tower or directly with informer vehicles using 
accepted protocols, including internet protocols, while passing though the hotspot 
coverage area. The data may then be buffered in a navigation system memory for 
use in route computations. 

[0034] In noncontinuous communication techniques where constant 
communication is not maintained, such as a wi-fi hotspot system, the informer vehicle 
information is buffered. When the navigation system is operating as an informing 
vehicle, a memory buffer such as RAM, a hard drive, or other storage mechanism 
stores GPS data, the time associated with each GPS data point and sometimes 
associated speed data. The navigation system transmits the data in storage when 
the navigation system reaches an area that enables communications. Likewise, in 
noncontinuous communications, when the navigation system is creating fastest 
routes in a receiving vehicle, the navigation system downloads informer vehicle GPS 
data or a summarized version of the data into a memory buffer such as RAM, a hard 
drive, or other storage mechanism stores when the navigation system is in an area 
that enables communications. 

[0035] A processor 420 processes the real time traffic information to generate 
a fastest route. The fastest route is displayed on an output device 436 which typically 
includes a screen and possibly a speaker to provide voice instructions. 

[0036] In one embodiment, navigation system 400 also serves as a data 
collection agent in an informing vehicle. When used as an informing vehicle that 
transmits speed data, the navigation system may be coupled to speed sensing 
electronics 440 which may include a speedometer. In one embodiment, navigation 
system 400 transmits speed data from speed sensing electronics 440 along with 
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current position information obtained from GPS system 408 to provide the speed of 
the vehicle. In an alternate embodiment, the navigation system 400 is not coupled to 
the speed sensing electronics. Instead, the navigation system 400 upon request, or 
at predetermined intervals, transmits position information to the central processing 
point and allows the processing point or the receiving vehicle to compute a speed. 

[0037] The preceding specification includes many details that are provided to 
assist in understanding the invention, however are not necessary to the invention. 
For example, although a central processing point is described, the central processing 
point may easily be eliminated and the electronics incorporated into the receiving 
vehicle. Thus, the scope of the invention should only be defined by the claims, as 
originally presented and as they may be amended, and their equivalents. These 
claims should be interpreted to encompass variations, alternatives, modifications, 
improvements, equivalents, and substantial equivalents of the embodiments and 
teachings disclosed herein, including those that are presently unforeseen or 
unappreciated, and that, for example, may arise from applicants/patentees and 
others. 
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